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MECTO MOPOOJIOrHHECKOrO EAPBEPA 
B MEXAHH3MAX PEnPOflYKTHBHOH H30Jmi;HH, 
flEMCTBYIOIUHX B OEJIACTRX 
CHMnATPHH BJIH3KOPOflCTBEHHbIX BHflOB 
IXODES PERSULCATUS—I. PAVLOVSKYI 
H I. PERSULCATUS—I. RICINUS (IXODIDAE) 

© H. A. OHJinnnoBa 

B cooTBeTCTByiomHx o6jiacTHX CHMnaTpHH Ixodes persulcatus — 1. pavlovskyi h 1. persulcatus — 
1. ricinus npOBeueH MopcjDOMeTpHMecKHH aHajiH3 pa3MepoB opraHOB cbmkh h caMua, o6ecneHHBaioiuHx 
B03M0)KH0CTb KonyjiauHH, BKjiiOHaH 3axpen.neHHe caMuoM cnepMaTO^DOpa b reHHTajibHOM OTBepcTHH 
cbmkh h pa3MemeHHe 3HuocnepMaTOc(3opa b BecTn6yjiMpHOM OTueae BjiarajiHma. B o6enx KpynHbix 
UH3 t>k)hkuh5ix o6jiacTH CHMnaTpHH Ixodes persulcatus—I. pavlovskyi (b K)ro-3anauHOM Amae h b 
K)>khom npHMOpbe) b cocTaBe npeKonyjiflUHOHHoro MexaHH3Ma penpouyxTHBHOH H30 ji5iuhh Heno- 
cpe^CTBeHHO uencTByioiuHH Mop^DOJiorHMecKHH 6apbep HMeeT mccto TOJibKo npH coneTaHHH napTHe- 
pOB: caMKa 1. pavlovskyi —caMeu I. persulcatus. Oh o6ecneHHBaeTC5i CTaTHCTHuecKH uocTOBepHbiM 
npeBbimeHHeM 3HaneHH5i nepHMeTpa nonepeuHoro ceueHua runocTOMa (b Hau6ojiee iuupoKOH ero 
nacTH) caMLia 1. persulcatus Hau 3HaueHHeM nepHMeTpa reHHTajibHoro OTBepCTHfl caMKH 1. pavlovskyi. 
B pe3yjibTaTe KonyjiauHfl napTHepOB, xa k npaBHjiD, He MO>xeT ocyiuecTBjiflTbca. BHyTpH xa>xuoro Buua 
h npH coneTaHHH napTHepOB caMKa I. persulcatus —caMeu I. pavlovskyi , paBHO npH jho6om coueTaHHH 
napTHepOB b o6jiacTH CHMnaTpHH I. persulcatus — 1. ricinus (H3yneHbi coBOxynHOCTH oco6eu b usyx 
reorpa^HnecKHx Touxax Ha ceBepo-3anaue BocTOHHO-EBponeucxoH paBHHHbi), HenocpeucTBeHHbix 
MOpcjDOJIOrHHeCKHX npen^TCTBHH UJlfl CKpeUlHBaHH5I HeT. PaCCMOTpeHbl MOp^OJlOTHHeCKHe BHUOBbie 
oco6eHHOCTH, 3a,aeHCTBOBaHHbie b MexaHH3Me H30 ji5iuhh onocpeuoBaHO uepe3 napa3HTO-xo35iHHHbie 
OTHomeHHH. Y H3yneHHbix bhuob BbiaBjieHbi nocTxonyjiflUHOHHbie HereHeTHHecxue cocTaBjiaiomHe b 
M exaHH3MaX penpOUyKTHBHOH H30JI5IUHH. 


M3yneHHe MexaHH3MOB penpOUyKTHBHOH H30JWUHH B COOTBeTCTByiOmHX o6jiaCTMX CHM¬ 
naTpHH 6jiH3KopoucTBeHHbix bhuob Ixodes persulcatus Sch.—/. pavlovskyi Pom. h I. per¬ 
sulcatus — I. ricinus (L.) npououxcaeT ocTaBaTbca axTyajibnbiM. Bo-nepBbix, ono uaeT (Ha- 
p^uy c TeppHTopnajibHOH xapaxTepncTHKOH h najieoreneTHHecxoH pexoHCTpyxuHeH o6jiac- 
Ten CHMnaTpHH), xoth h KOCBennbie, CBHueTeubCTBa o nyTax mhkposbojiiouhh b stoh 
T aKCOHOMHHecKOH rpynne nepenocHHKOB (OnjiHnnoBa, 2001; Filippova, 2002). Bo-bto- 
pbix, yuHTbiBaa nepBOCTeneHHyio po;ib paccMaTpHBaeMbix b CTaTbe bhuob b nepeHOce 
B036y,aHTejieH puua onacHbix hhcJdckuhh, oho BbiHB/ifleT h oO^ch^ct CTeneHb KOHTaKTOB 
npn cooOnTaHHH BHUOB-nepeHOCHHKOB, hto nrpaeT cymecTBeHHyK) pojib ujim ouchkh 
nOTeHUHajIbHOH B03M0>KH0CTH oOMeHa MOKUy HHMH 6jIH3KOpOUCTBeHHbIMH BHUaMH (reHO- 
BHuaMH, uiTaMMaMH) B036yuHTe;ifl h 3HaneHHfl 3Toro c})eHOMeHa UJia TaKCOHOMHH B036yuH- 
TejiM. Ha cjxme o6meH3BecTHbix uaHHbix o cymecTBOBaHH h npnpouHbix onaroB KjiemeBoro 
3Hue(J)ajiHTa b oOjiacTax CHMnaTpHH oOcyxcuaeMbix bhuob (OnjiHnnoBa, 1999) nocTOMHHO 
nOnOJIHMIOTCM CBeueHHM O BbIMBJieHHH OHarOB HKCOUOBbIX KJiemeBblX 6oppeJIH030B b o6jiac- 
tmx CHMnaTpHH cooTBeTCTByiomHx UByx uaHHbix nap bhuob (ropenoBa h up., 2001; KopeH- 
6epr h up., 2002; Khcjichko, Kopotkob, 2002). 
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MATEPHAJI H METOflBI 


B paMKax BbiflBjieHHA OapbepoB, (JiopMHpyioLUHx MexaHH3Mbi penponyKTHBHon h30jia- 
u,hh b xa>K^OM H3 UByx paccMaTpHBaeMbix cjiynaeB CHMnaTpnn, y noTeHunajibHbix napT- 
HepoB 6bijio npoBeAeHO H3yneHHe pa3MepHoro cooTHomeHHfl opraHOB, HenocpencTBeHHO 
ynacTByioLUHx b KonyjiauHH, t. e. Mop(J)OJiorHHecKOH cocTaBjiaioLueH cjioxHoro npexony- 
ji^UHOHHoro MexaHH3Ma penponyKTHBHon h30juiuhh. Bcero 6bijio H3yneHO 16 coBOKynHO- 
CTen — 8 TaxoBbix, npencTaBjieHHbix caMKaMH, h 8 — caMuaMn: 4 coBOKynHOCTH I. per- 
sulcatus h /. pavlovskyi occidentalis Fil. et Pan. H3 uh3t>k)hkthbhoh o6jiacTH CHMnaTpnn 
b K)ro-3ana^HOM AnTae (nonnHa p.' EyxTapMa), 4 coBOKyn hocth I. persulcatus — 1. pav¬ 
lovskyi pavlovskyi Pom. H3 IO>KHoro FIpHMopbfl, a Taioxe 8 coBOKynHOCTeil /. persulcatus 
h I. ricinus H3 oOnacTH CHMnaTpnn Ha ceBepo-3anane BocTOHHO-EBponencKon paBHHHbi 
(4 — KapejibCKHH nepemeeK h 4 — HoBroponcKan o6ji.). Mopc}30MeTpHHecKOMy H3yne- 
hhk) no^BeprHyTbi: reHHTajibHoe OTBepcTne h Bnarannme caMKH, a Taxxe poTOBbie opraHbi 
caMua — rnnocTOM h xejiwuepbi (pnc. 1), ocymecTBnniOLUHe nepeHOC cnepMaTocjDopa H3 
reHHTajibHoro OTBepcTna caMua k reHHTajibHOMy oTBepcTHio caMKH, 3aKpenjieHHe uienKH 
cnepMaTO^opa b reHHTanbHOM OTBepcTHH caMKH, a TaKxe pacujHpeHHe BecTn6ynnpHoro 
OTnena BjiarajiHiua nna pa3MemeHHH BbiBopaunBaiOLuerocfl BHyTpb Bnarannma SHnocnep- 
MaTO^opa co cnepMHAMH. HenocpencTBeHHoe ynacTne Ha3BaHHbix opraHOB b aKTe Kony- 
nnunn nonpoOHO onwcaHo paHee (OnnnnnoBa, 2001). FlapaMeTpbi opraHOB, onpene- 
ji5Homne cymecTBOBaHwe nnn oTcyTCTBHe Mopc^onornnecKoro 6apbepa, npennTCTByioLuero 
CKpemeBaHHK) napTHepoB pa3Hbix bh^ob npn hx cooOnTaHH h, H3yneHbi Ha MHKpocKonn- 
necKHx npenapaTax c noMombio MHKpocKona MapKH ERGAVAL npn yBennueHnn 16 x 40. 
YHTeHbl B03M0)KHbieH3MeHeHHH B npOUeCCe (JiyHKUHOH HpOBa H . CTaTHCTH Hecxan o6pa- 
6oTKa MopcjDOMeTpHHecKHX AaHHbix npoBe^eHa c noMoiubio KOMnbiOTepHOH nporpaMMbi 
STATISTICA. CnocoObi H3MepeHH5i noKa3aHbi Ha pnc. 1, 3 h 4. OO^eM Bbi6opoK npeu- 
CTaBjieH b Ta6ji. 1, 3, 5, 7. fljia ocymecTBneHHn KonynnunH nepHMeTp reHHTajibHoro 
OTBepcTHH (mejin) caMKH uonxeH nocTOBepHO npeBbiuiaTb nepHMeTp Han6onbujero none- 
peHHoro ceneHHH KOHCTpyKUHH rnnocTOM—xennuepbi. riepnMeTp reHHTanbHon menu He- 
nHTaBiueHC^ caMKH npaKTnnecKH cooTBeTCTByeT npoT5DKeH hocth menn, yMHOxeHHOH Ha 2. 
KoHCTpyKuna rnnocTOM—xennuepbi y naHHbix bhuob nocTnraeT HanOonbLiiero nonepen- 
Horo ceHeHHH Ha ypoBHe BepaiHH npennocnenHHX 3y6uoB rnnocTOMa. YnnomeHne b 
npenapaTax He MeHfleT nepnMeTpa stoh KOHCTpyKUHH, KOTopbin onpenenaeTcn KaK Ha- 
nOonbuian LunpHHa, yMHO)KeH Han Ha 2. YunTbiBan yBejinneHne npocBeTa reHHTanbHon 
menn b npouecce nHTaHnn caMKH (OnnnnnoBa, 2001), npoMepbi cuenaHbi TOjibKO nJifl 
HenHTaBLUHxc^ caMOK H3 npnpo^bi. KaK H3BecTHO, caMUbi naHHbix bhuob He nnTaiOTCfl, h 
pa3Mepbi KOHCTpyKUHH rnnocTOM—xennuepbi b npouecce >KH3Heue5iTenbHOCTH ocTaioTcn 
CTaOnnbHbiMH. 


PE3YJIBTATBI 

PaHee 6bino noKa3aHO, hto nojiHoe coBnaneHne OnoTonoB h ce30HOB aKTHBHOCTH 
nojiOB03pejibix oco6en I. persulcatus h I .pavlovskyi occidentalis b oOnacTH hx CHMnaTpnn 
b K)ro-3anauHOM AnTae oOecneunBaeTcn napa3HTHpoBaHHeM HHMcjDanbHon cj3a3bi o6ohx 

BHUOB He TOJIbKO B OUHH H Te >Ke CpOKH Ha OUHHX H TeX >Ke BH^aX X03neB, HO HepeUKO 
ouHOBpeMeHHO Ha ouhoh h toh >Ke hx oco6h. B pe3yjibTaTe OTnaueHne c xo3nHHa cbiTbix 
hhmcJ) o6ohx bhuob, jiHHbKa hx Ha nojiOB03pejiyio c}3a3y h HanojnaHHe caMOK h caMuoB Ha 
pacTHTenbHOCTb hjih hhoh cyOcTpaT nou>KHuaHHn npoKopMHTenen nponcxon^T y 
o6ohx bhuob Ha oueHb 6jih3kom paccTonHHH h coBnauaioT no cpoxaM. Flo npnHHHe Taxoro 
TeCHOrO COoOHTaHHH H paBHO BbICOKOH HHCJieHHOCTH o6ohx BHUOB B oOnaCTH CHMnaTpHH B 
K)ro-3anauHOM AnTae, ycTaHOBjieHHbix b tom nncne h ouHOBpeMeHHbiM BbinaBjiHBaHHeM hx 
Ha (Jmar, HMeiOTcn npeunocbuiKH cnapnBaHnn npoTHBonojio>KHbix nonoB pa3Hbix bhuob 
Ha cTaunn o>KHuaHHn xo35iHHa. Te >Ke napa3HTo-xo3flHHHbie h ce30HHbie TeHueHunn npo- 
cne>KHBaK)Tcn bo B3aHM00TH0meHHH /. persulcatus h I. pavlovskyi pavlovskyi h IO>khom 
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Phc. 1. OpraHbi, co3aaK)mHe Mopc|)OJiorHHecKHH 6apbep HenocpeacTBeHHbiM ynacTHeM b aKTe Kony- 

J151UHH. 

1 — reHHTaubHoe OTBepcme h BecTHbyjiapHbiH oxaeji Bjiaraamna caMKw; 2 —4 — rHaiocoMa ca\ma aopcajibHo: 

2 — b cnoKOHHOM coctohhhh, 3, 4 — b npouecce aKTa KonyaamiM (najibnbi ynupaiOTCH b BeHTpajibHyio CTeHKy 
HAnocoMbi, Bnepean lutphxoboh jihhhh BeHTpaabHaa cremca nanocoMbi yaajieHa), 3 — runocTOM npeoaojieji 
reHHTajibHoe OTBepcme caiviKH, a xejiHuepbi nonroTOBHjrn BecTHbyjiHpHbiH OTaea Bjiarajimna ajih pa3MemeHHa 
3HaocnepNiaTOcf)opa, 4 — mnocTOM He c\ior npeoaoaeTb reHHTajibHoe OTBepcme caMKH (cocToaHwe Mopcfjojio- 
irmecKoro Sapbepa); eji — Bjiarajinine; e. o — reHHTaabHoe OTBepcme cbnikh; h. n. x — HenoaBHXHbiH naaeu 
xejiHiiep; o. zh. 6 — ocHOBaHne THaiocoMbi aopcajibHo; n — najibna; n. n. x — noaBHXHbiw naaeu xejiHiiep; 
(p. x — cbyrnapbi xejinuep. Cnocob H3MepeHHa: a — HaHbojibiuee ceneHHe reHHTajibHoro OTBepcma caMKH, 

6 — HanSojibiuee ceneHne ninocTOMa ca\ma. 

Fig. 1. Organs forming morphological barrier by means of participation in copulation. 
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Ta6jiMixa 1 

npom>KeHHocTb reHMTajibHOM mejiM HenuTaBiueHCfl caMKM 
m Hanbojibiuee nonepenHoe ceneHHe rnnocTOMa caivma (mkm) 
bm^ob Ixodes persulcatus w I. pavlovskyi b ^m31>iohktmbhoh objiacTn cHMnaTpnn 
b fOro-3ana^HOM AjiTae (Ka3axcTaH) 

Table 1. The genital slit length of unfed females and hypostome maximal diameter 
of males (pm) for species Ixodes persulcatus and /. pavlovskyi 
in the disjunctive sympatry area in the South-Western Altai (Kazakhstan) 

(In tables 1, 3, 5, 7: n — number of samplings, min—max — limits of variation, 
x — mean value, Sx — standard deviation, Sx — standard error) 


B na 

rioKa3aTejin 

TeHUTajibHafl mejib 

rnnocTOM 

I. persulcatus 

n 

100 

100 


min—max 

225-300 

200-245 


X 

253 

220 


Sx 

15.1 

9.8 


Sx 

1.5 

0.98 

I. pavlovskyi 

n 

100 

100 


min—max 

162-250 

150-220 


X 

206 

185 


Sx 

14.4 

11.4 


Sx 

1.43 

1.13 


npnMe4aHMe. B Ta6ji. 1, 3, 5, 7: n — obteM Bbi6opKH, min— max — npeaejibi Bapnaunn, 
X — cpeaHee 3HaHeHne, Sx — cpeaHee KBaapaTiinecKoe oTKJioHeHMe, Sx — own6Ka cpeaHero. 


Tabjinua 2 

JIoCTOBepHOCTb pa3JIMHHH no KpHTepHK) CTblO^eHTa 
Me^y npoT5ix<eHHocTbK) reHHTajibHOH me;m HenMTaBiueHcn caMKH 
n HanbojibmnM ceneHneM rnnocTOMa caivma bmjiob Ixodes persulcatus w I. pavlovskyi 
b ,an3'bK)HKTMBHOH objiacTH CHMnaTpnn b K)ro-3anaaHOM AjiTae (Ka3axcTaH) 

Table 2. Reliability of differences by the Student’s criterion 
between the genital slit length of unfed females and hypostome maximal diameter 
of males for species Ixodes persulcatus and I. pavlovskyi in a the disjunctive sympatry area 
in the South-Western Altai (Kazakhstan) 

(In tables 2, 4, 6, 8: t — Student’s criterion, k — degrees of freedom, P — probability) 



T nnocTOM /. persulcatus 

TunocTOM 1. pavlovskyi 

TeHMTajibHaa mejib I. per¬ 

t= 18.3 k = 198 P = 0.001 

He nepeKpbiBaiOTCfl 

sulcatus 

TeHHTajibHaa me;ib > rnnocTOMa 

reHHTajibHan mejib > rnnocTOMa 

reHMTajibHan mejib /. pav¬ 

t = 2.84 k = 198 P = 0.01 

t = 11.54 k = 198 P = 0.001 

lovskyi 

feHHTajibHaa mejib < rnnocTOMa 

reHHTajibHan mejib > rnnocTOMa 


npHMenaHHe. B Ta6ji. 2, 4, 6, 8: t — KpuTepun OrbioaeHTa, k — mmcjio CTeneHen cBo6oabi, P — 3Ha- 

HMMOCTb. 


ripHMopbe, ho npn HHCJieHHOM npeBocxo^CTBe nepBoro BH/ta. Hto KacaeTca I. persulcatus 
H I. ricinus , TO B o6jiaCTH CHMnaTpHH B03MO;>KHOCTb KOHTaKTa npOTHBOnOJIOXHbIX nOJIOB 
pa3Hbix bh£ob Ha CTa^HH oxH^aHHH xo3HHHa BecbMa 3aMeTHO orpaHHneHa th roTeHHeM 
nepBoro BH^ta k 6ojiee 3aTeHeHHbiM h yBjiaxcHeHHbiM 6noTonaM, a BToporo — k 6ojiee 
ocBeuieHHbiM, a Taxxe pacxoxmeHHeM bo BpeMeHH hhkob aKTHBHOCTH, BbipaxeHHbiM b 
pa3Hbie ro^bi b 6ojibineH hjih MeHbineH CTeneHH (OnjiHnnoBa, 2001). 
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TaSjinua 3 

npoTflxeHHOCTb reHHTajibHOH mejiH HenmaBiueHCfl caMKH 
H HaH6ojibiuee nonepenHoe ceneHne rnnocTOMa caMua (mkm) 
bvijxob Ixodes persulcatus H /. pavlovskyi b aH3i>iOHKTHBHOH oSjiacTH CHMnaTpHH 
b IOxhom FIpHMopbe (fla^bHMH Boctok) 


Table 3. The genital slit length of unfed females and hypostome maximal diameter 
of males (pm) for species Ixodes persulcatus and 1. pavlovskyi 
in the disjunctive sympatry area in the Southern Primorye (the Far East) 


Bria 

rioKa3aTejiM 

reHHTajibHa5i mejib 

TnnocTOM 

/. persulcatus 

n 

20 

20 


min—max 

270-320 

210-250 


X 

294 

226 


Sx 

1.2 

17 


Sx 

0.27 

4 

/. pavlovskyi 

n 

18 

17 


min—max 

200-230 

185-218 


X 

213 

198 


Sx 

1.25 

5.5 


Sx 

0.3 

1.38 


TabjiHLta 4 

ZlocTOBepHocTb pa3JiHHHH no KpHTepHK) CrbioaeHTa 
Mexay nonepenHbiM ceneHneM reHHTajibHOH mejiH HenmaBLueHCB caMKH 
h Han6ojibUJHM ceneHMeM rnnocTOMa caMLta bh/iob Ixodes persulcatus w I. pavlovskyi 
B /tM3’bK)HKTHBHOH oSjiaCTH CHMnaTpHH B KDXHOM FIpHMOpbe (/JaJIbHHH BOCTOK) 


Table 4. Reliability of differences by the Student’s criterion 
between the genital slit length of unfed females and hypostome maximal diameter 
of males for species Ixodes persulcatus and /. pavlovskyi in the disjunctive sympatry area 


in the Southern Primorye (the Far East) 


rnnocTOM I. persulcatus 

rnnocTOM I. pavlovskyi 

TeHHTajibHafl mejib I. per¬ 
sulcatus 

TeHHTajibHafl mejib /. pav¬ 
lovskyi 

He nepeKpbiBaiOTCfl 
TeHHTajibHaB mejib > rnnocTOMa 

t = 6.62 k = 38 P = 0.001 
TeHHTajibHafl mejib < rnnocTOMa 

He nepeKpbiBaiOTCfl 
TeHHTajibHaB utejib > rnnocTOMa 

t = 10.70 k = 35 P = 0.001 
feHHTajibHafl mejib > rnnocTOMa 


Y BHflOB pofla Ixodes cnapHBaTbca MoryT KaK rojio^Hbie oco6h, TaK h napTHepbi b 
npouecce nHTaHH^ caMKH (EajiamoB, 1967, 1998). 

Heo6xoAHMbiM ycjiOBHeM cnapHBaHHA cHMnaTpHnecKHx napTHepOB cjiyxcHT Mopcjjojio- 
rHHecKoe cooTBeTCTBHe opraHOB, ynacTByiomHx b cnapHBaHHH. Mopc}30MeTpHHecKHH aHa- 
jih3 reHHTajibHOH mejiH caMKH h KOHCTpyKUHH rnnocTOM—xejinuepbi, npoBefleHHbin y 
coBOKynHocTen caMOK h caMUOB b cooTBeTCTByioinnx yKa3aHHbix Bbiuie reorpacJjHHecKHx 
TOHKaX, BblflBHJI, npe>Kfle Bcero, 3HaHHTeJIbHbIH pa3MaX HHflHBHflyaJIbHOH H3MeHHHBOCTH 
(Ta6ji. 1, 3, 5, 7). OflHaKO BHyTpn Kaxc^oro H3 bhaob b H3yneHHbix reorpacjDHHecKHx TOHKax 
o6jiacTeH cHMnaTpn h MopcjDOJioniHecKHe npenflTCTBHa k cnapHBaHHio Ha cTa^HH oxcn^aHH^ 
xo35iHHa Bcema oTcyTCTBOBaji h (Ta6ji. 2, 4, 6, 8). 

FIohck MopcjDOJiorHHecKoro 6apbepa oco6eHHO aKTyajieH zuia napTHepoB pa3Hbix bhaob 
b ^hstjIOhkthbhoh o6jiacTH CHMnaTpHH I. persulcatus h /. pavlovskyi b CB513H c TecHbiM 
COo 6 HTaHHeM 3THX BHflOB. OflHaKO B o 6 eHX AH3T)K)HKTHBHbIX o6jiaCT51X, T. e. y 060 HX 
noABHflOB, oh yBeHHajicfl ycnexoM TOJibKO npn coneTaHHH napTHepoB: caMKa /. pavlov¬ 
skyi —caMeu I. persulcatus. Toma KaK npn o6paTHOM coneTaH hh napTHepoB napaMeTpbi 
reHHTajibHOH mejiH caMKH npeBoexoflflT TaKOBbie HanSojibuieH LUHpHHbi rnnocTOMa Ha 
ypoBHe npeAnocjie^HHx 3y6uoB ^a>Ke 6e3 nepeKpbiBaHHa (Ta6ji. 1—4). 

FIohck MopcjxxnorHnecKoro 6apbepa, npenaTCTByiomero cnapHBaHHio bh^ob I. persulca¬ 
tus h /. ricinus , y H3yneHHbix coBOKynHocTen H3 o6jiacTH CHMnaTpHH Ha ceBepo-3ana,ae 
BocTOMHO-EBponencKOH paBHHHbi ,aaji OTpnuaTejibHbie pe3yjibTaTbi (Ta6ji. 5—8). 
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Ta6jiHua 5 

npoTflxeHHOCTb reHmajibHOH me^H HenmaBmeHCfl caMKH 
h Han6o;ibmee nonepeHHoe ceneHHe rnnocTOMa caMiia (mkm) 
bhjiob Ixodes persulcatus w L ricinus b o6.nacTH CHMnaipHH 
Ha KapejibCKOM nepemenKe (CeBepo-3anaa Pocchh) 


Table 5. The genital slit length of unfed females 
and hypostome maximal transversal section a male (pm) for species Ixodes persulcatus 
and L pavlovskyi in the sympatric area in the Karelian Isthmus 



rioKa3aTe;iH 

TeHUTajibHafl mejib 

TunocTOM 

L persulcatus 

n 

16 

16 


min—max 

250-306 

204-230 


X 

275 

219 


Sx 

17.1 

6.4 


S* 

4.3 

1.6 

I. ricinus 

n 

34 

41 


min—max 

217-306 

199-235 


X 

250 

215 


Sx 

16.5 

9.9 


Sx 

2.8 

1.5 


Ta6;iHua 6 

HocTOBepHOCTb pa3JiHHMH no KpmepHio Crbio,aeHTa 
Mexay npoT^eHHOCTbio reHHTajibHOH me;iH HenmaBLijeHCfl cbmkh 
h HaHbojibmHM ceneHHeM rnnocTOMa caMua bh^ob Ixodes persulcatus H I. ricinus 
b o6;iacTH CHMnaipHH Ha KapejibCKOM nepemenKe (CeBepo-3anaa Pocchh) 

Table 6. Reliability of differences by the Student’s criterion 
between genital slit length of a unfed female and hypostome transversal section 
of a male for species Ixodes persulcatus and I. ricinus in sympatric region 
in the Karelian Isthmus 



TunocTOM I. persulcatus 

rwnocTOM I. ricinus 

reHHTajibHaa mejib /. per- 

He nepexpbiBaiOTca 

He nepeKpbiBaiOTca 

sulcatus 

reHHTajibHaa me;ib > rnnocTOMa 

reHHTajibHaa me;ib > rnnocTOMa 

reHHTa^bHaa me;ib I. rici¬ 

t = 9.70 k = 48 P = 0.001 

t = 11.00 k = 73 P = 0.001 

nus 

TeHHTa^bHaa mejib > rnnocTOMa 

feHHTa;ibHafl me;ib > rnnocTOMa 


OECyaqjEHIIE 



Hiax, ana CHMnaTpHHecKOH napbi I. persulcatus h I. pavlovskyi yciaHOBjieH, xota h 
HaCTHHHblH, M0pcjX)J10rH4eCKHH 6apbep H BO BTOpOH o6liIHpHOH ,HH3'bK)HKTHBHOH o6jiaCTH 
CHMnaTpHH — b K)>khom IlpHMopbe. npH 3tom y o 6 ohx no^BH^OB I. pavlovskyi coxpaHfl- 
eTca o,aHa h Ta >xe cneuncj)HKa: Mopcj^ojiorHHecKHe npenaTCTBHfl KonyjiauHH cymecTBy- 
iot TOJibKO npn coneiaHHH napTHepoB caMKa I. pavlovskyi — caMeu /. persulcatus. 

npH TecHOM KOHTaKTe bhxjob I. persulcatus h I. pavlovskyi b Ka>K^on H3 KpynHbix 
o6jiacTen CHMnaTpHH HajiHHHe b cocTaBe MexaHH3Ma penpo^yKTHBHOH h30jihuhh Henoc- 
pe^CTBeHHO orpaHHHHBaiomero cnapHBaHHe Mop^onornnecKoro Oapbepa, xota h nacTHH- 
Horo, Hapa^ay c BbiABjieHHbiMH paHee cf)H3HOJiorHHecKHM h napa3HTO-xo3flHHHbiM Oapbepa- 
mh (OnjiHnnoBa, 2001; Filippova, 2002) CBHaeiejibCTByeT o bwcokoh CTeneHH Ha^e>KHOCTH 
MHorocTyneHHaTOH HereHeTHnecKOH nperpaabi rn6pH,aH3auHH. 

BjlH30CTb 3THX BHflOB HeO^HOKpaTHO nO^HepKHBaJiaCb HaMH Ha OCHOBaHHH CpaBHHTeJlb- 

HO-OHToreHeTHnecKHx .aaHHbix (OnjiHnnoBa, 1971, 1977). Ha OCHOBaHHH 96 % -ro coBna- 
XieHHH Tpex MOJiexyjiHpHbix noKa3aiejieH y /. persulcatus h /. pavlovskyi no MaTepnany 
H3 ^noHHH b jiHTepaType c^enaH BbiBO# 06 oneHb 6jih3kom po^CTBe 3thx bh^ob (Fukuna- 
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Tabjinua 7 

npoTOKeHHocTb reHHTajibHOH mejin HeriHTaBmeHCfl caMKH 
h Hanbojibiuee nonepeHHoe ceneHHe rHnocTOMa caMua (mkm) 
bhjiob Ixodes persulcatus h L ricinus b o6jiacTH cHMnaTpHH b HoBropo^cKow objiacra 

(CeBepo-3anaji Pocchh) 


Table 7. Genital slit of a unfed female and hypostome maximal transversal section 
of male (pm) for species Ixodes persulcatus and /. ricinus in sympatric region 
in the Valdy Hills 


Bha 

rioKa3aTejiH 

TeHHTajibHaa mejib 

rnnocTOM 

/. persulcatus 

n 

i 

35 

37 


min—max 

255-347 

181-235 


x 

286 

214 


Sx 

21.5 

10.5 


Sx 

3.6 

1.7 

/. ricinus 

n 

16 

41 


min—max 

166-260 

183-227 


X 

228 

206 


Sx 

20.1 

12.2 


Sx 

5 

2.6 


Ta6/inua 8 

ZJoCTOBepHOCTb pa3J!MHHH no KpHTepHK) CrbioaeHTa 
Me>K,ay npoT5DKeHHocTbio reHHTajibHOH me^H HenHTaBmencn caMKH 
h HanbojibiiMM ceneHHeM rnnocTOMa caMua bhjiob Ixodes persulcatus h Ixodes ricinus 
b objiacTH CHMnaTpHH b HoBropojicKOH objiacTH (CeBepo-3anaa Pocchh) 

Table 8. Reliability of differences by the Student’s criterion 
between genital slit length of a unfed female and hypostome transversal section 
of a male for species Ixodes persulcatus and I. ricinus in sympatric region 
in the Valday Hills 



TunocTOM I. persulcatus 

TunocTOM /. ricinus 

TeHHTajibHaa mejib /. per¬ 

He nepeKpbiBaioTCfl 

He nepeKpbraaiOTCfl 

sulcatus 

reHHTajibHaa mejib > rnnocTOMa 

TeHUTa^bHan mejib > rnnocTOMa 

TeHUTajibHaa mejib I., rici¬ 

t = 2.60 k = 51 P = 0.01 

t = 4.00 k = 36 P = 0.001 

nus 

feHHTajibHan mejib > rnnocTOMa 

feHHTajibHan mejib > rnnocTOMa 


ga e. a., 2000). Bonpoc o tom, cymecTByeT jih reHeTHHecKaa nocTKonyjumnoHHafl penpo- 

AyKTHBHafl H30JIflUH5I y 3TOH CHMnaTpHHeCKOH napbl BHJJOB, OCTaeTC^ OTKpbITbIM. O^HaKO 
mo>kho npe,anojio>KHTb c BbicoKOH CTeneHbio yBepeHHOCTH, hto OHa h He Hy>KHa: BbiflBjieH- 
Hbie Ha,aaHHOM 3Tane HereHeTHHecKne Oapbepbi b coctoahhh oOecnenHTb penpojtyKTHBHyio 
h30ji5iuhk), h Henocpe^CTBeHHO orpaHHHHBaioinHH cnapHBaHne MopcJjojiornHecKHH 6apbep 
bhocht 3jtecb cbok) jienTy. 

PaCCMOTpHM KpaTKO CB5I3b penpOJtyKTHBHOH H30JIHUHH 3THX BHJJOB H BH^OBOH M0p(J)0- 
jiorHHecKOH Awc^c^epeHUHauHH, onocpejtOBaHHyio nepe3 napa3HTO-xo3AHHHbie OTHomeHHfl. 
Ha nojiOB03pejiOH c|)a3e poTOBbie opraHbi caMKH, ynacTByiomne b BbiOope MecTa jv m 
3aKpenjieHHA Ha Tejie xo35WHa, a Tax>Ke b pa3pe3aHHH koxchmx noKpoBOB xo3AHHa h 
3aKpenjieHHH b hhx Ha Becb nepnojt nHTaHna — najibnbi, xejinuepbi h rnnocTOM, hmciot 
cneuHcjDHHecKoe CTpoeHne y Kaxjjoro BHjta. Y caMKH o6ohx nojtBHjtOB I. pavlovskyi, nnTa- 
lomnxcfl Ha nTHuax, najibnbi 6ojiee CTpOHHbie, ranocTOM 6ojiee y3KHH, ocTpbin, 6ojiee 
KonbeBH^HbiH (OnjwnnoBa, riaHOBa, 1998), a nojjBHXHbiH najieu xejwuep h ero 6a3ajibHaa 
nacTb CTaTHCTHnecKH ^ocTOBepHO Kopone, neM TaKOBbie y caMKH I. persulcatus (Onjwn- 
noBa, 1977). Toma KaK najibnbi caMKH BHjja /. persulcatus , nHTaiomeroca Ha KpynHbix h 
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Phc. 2. PoTOBbie opraHbi caMKH, ynacTHe KOTopbix b MexaHH3Me penpoxtyKTHBHOH h30^huhh onocpe- 

flOBaHO Hepe3 X03flHHHbie CBH3H. 

1 —3 — rHaTocoMa caMKH BeHTpajibHo: 1 — Ixodes pavlovskyi pavlovskyi , 2 — /. pavlovskyi occidentalism 3 — 
/. persulcatus’, 4 — ariMKajibHaa qacTb CTBOJia h najibubi xejinuep /.. persulcatus\ ay — aypHKyjia; eun — 
ranocTOM; d. o. n. n. x — aopcajibHbin otpoctok noaBHXHoro najibua xejiHuep; o. en. e — ocHOBaHHe THaTocoMbi 
BeHTpajibHo; nji — njiam; cme — ctboji xejiHuep. Cnoco6 H3MepeHHa: e — aJiHHa noaBHXHoro najibua xejiHuep. 

OcTajibHbie o6o3HaHeHHH, xax Ha pwc. 1. 

Fig. 2. Female mouthparts, wich participate in mechanism of reproductive isolation by means of host- 

parasite relationships. 
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cpe^Hero pa3Mepa MjieKonHTatomnx, 6ojiee MomHbie, rnnocTOM 6ojiee luhpokhh, npHTyn- 
jieH, a nojjBH^KHbiH najieu xejinuep h ero 6a3ajibHafl nacTb CTaTHCTnnecKH jjocTOBepHO 
jUiHHHee TaKOBbix caMKH I. pavlovskyi. C BHjtOBbiMH ocoOeHHocTAMH ynoMAHyTbix opraHOB 
(pHC. 2) CKOppejiHpoBaHbi h HexoTopbie apyrne CTpyKTypbi rHaTocoMbi (aypHKyjibi, £0- 
pcajibHbie KopHya, nopoBbie nojifl, xeTOTaKcna), h^hocomm, KOHeHHOCTen, BbinojiHsnomHe 
noHCKOByio, ^BHraTejibHyio h 3aKpenHTejibHyio cj3yHKUHH Ha Tejie cooTBeTCTBeHHO nTHu 
hjih MjieKonHTaiomHx. CneztyeT OTMeTHTb, hto cxo^Hafl y HenHTaBiHHxcfl caMOK o6ohx 
BH,H,OB (J)OpMa H^HOCOMbl CTaHOBHTCfl y HanHBLUHXCfl KpOBH CaMOK 1. pavlovskyi OKpyrJIOH 
h cnjiiocHyTOH ^opcoBeHTpajibHO, a y caMOK I. persulcatus — 3JuiHncoH,aHOH. llo^oSHoe 
npeo6pa30BaHHe b npouecce nHTaHHH nanocoMbi caMKH cbohctbchho BH^aM, napa3HTHpy- 
iomHM cooTBeTCTBeHHO Ha nTHiiax h MJieKonHTaiomHX (OHUHnnoBa, 1977). 

IlOJIHOe OTCyTCTBHe MOpc}30J10rHHeCKHX npenHTCTBHH CKpemHBaHH^, Bbl^BJieHHOe 
HaMH b £Byx reorpacj3HHecKHx Tonxax o6jiacTH CHMnaTpHH I. persulcatus h /. ricinus Ha 
ceBepo-3ana^e BocTOHHo-EBponencKOH paBHHHbi (Ta6ji. 5 — 8), HaxoziHTCfl b cootbctctbhh 
c ycTaHOBJieHHOH 3KcnepHMeHTajibHO nocTKonyun uhohhoh reHeTHnecKOH H30jmuHeH (Ea- 
jiarnoB h ztp., 1998). y 3 toh napbi bh^ob b oOjiacTH CHMnaTpHH b cocTaBe MexaHH3Ma 
penpo,n,yKTHBHOH h30jiauhh OTcyTCTByeT xo35iHHHbiH 6apbep. 

MexaHH3Mbi penpo,ayKTHBHOH H30J1HHHH oOmenpHHATO no,apa3^eji5iTb Ha npeKonyjiflUH- 
OHHbie (HereHeTHHecKHe) h nocTKonyjiflUHOHHbie (reHeTHnecKne). Y KJiemen pojta Ixodes 
Konyji^uH^ MoxeT ocymecTBjiHTbCA xax Ha CTa^HH coKHZjaHHfl xo3AHHa c HenHTaBiHHMHCfl 
caMKaMH, Tax h Ha xo3^HHe c nHTaromHMHca caMKaMH. OztHaKO zma nojiHoro 3aBepmeHHfl 
OBoreHe3a h totobhocth k onjioflOTBopeHHK) caMKaM TpeOyeTca KpOBOcocaHHe (EajiamoB, 
1967, 1998). M3-3a <J)H3HOJIOrHHeCKOH HerOTOBHOCTH caMOK Ha CTa^HH 0>KH,H,aHH5I X03flHHa 
k onjio,aoTBopeHHK) 3 tot 6apbep cjie,ayeT paccMaTpHBaTb xax nocTKonyjmuHOHHbiH. Kohk- 
peTHO Tpex oOcyxataeMbix bh^ob CHTyauna nojtpoztOHO npoaHajiH3HpOBaHa paHee 
(OHJiHnnoBa, 2001). Y jtaHHbix bh^ob HereHeTHHecKHe 6apbepbi cymecTBytoT, TaKHM 
o6pa30M, He TOJibKO Ha npeKonyjiflUHOHHOM 3Tane /tencTBHfl MexaHH3Ma penpojtyKTHBHOH 
H30JI5HJHH, HO H Ha nOCTKOnyjIflUHOHHOM. B npHBO^HMblX HH)Ke CXeMaX CyMMHpOBaHbl 
HaujH npejicTaBjieHH^ o 6apbepax, onpe.aejuHomHX cxo^CTBa h pa3JiHHHA MexaHH3MOB 
penpo^yKTHBHOH h30jiauhh y jiByx H3yneHHbix CHMnaTpHHecKHX nap bh^ob /. persulcatus — 
/ pavlovskyi h I. persulcatus — I. ricinus. 


CocTaB h nocjieaoBaTejibHOCTb BKjnoHeHHfl 6apbepoB MexaHH3Ma penpoayKTHBHOH h30jibhhh 
Ixodes persulcatus —/. pavlovskyi b aH3'bK)HKTHBHbix o6jiacTax CHMnaTpHH 


Composition and subsequent switching of barriers of reproductive isolation mechanism 
of species Ixodes persulcatus —/. pavlovskyi in disjunctive sympatric areas 


CTa^Hfl 

nHTaHHfl 

A 


CTaztHfl 

o>KH,aaHHfl 

X03flHHa 


I. persulcatus —/. pavlovskyi I. pavlovskyi —/. persulcatus 

CaMKa CaMeu CaMKa CaMen 

TeHeTHHecKHH nocTKonyjiHHHOHHbiH 6apbep 
HeTAaHHbix HeT^aHHbix 

Xo35iHHHbiH npeKonyjiHUHOHHbiH h nocTKonyjiflUHOHHbiH 6apbepbi 

HMeeTca HMeeTc^ 

OH3HOjiorHnecKHH npeKonyjumHOHHbiH h nocTKonyjiHUHOHHbiH 6apbepbi 
HMeeTC« HMeeTCA 

Mopc))OJiorHHecKHH npeKonyjiHUHOHHbiH 6apbep 
OTcyTCTByeT HMeeTCfl 

BnoTonHHecKHH h ce30HHbin npeKonyjiauHOHHbie 6apbepbi 
OTcyTCTByeT OTcyTCTByeT 


2 Hapa3HTOJiorHH, Ne 6, 2002 r. 
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CocTaB h nocjie^oBaTejibnocTb BKJiiOHeHHfl 6apbepoB Mexann3Ma penpo^yKTHBuon M30 jihuhh 
Ixodes persulcatus — I. ricinus b objiacTH CHMnaTpHH 

Composition and subsequent switching of barriers of reproductive isolation mechanism 
of species Ixodes persulcatus — I. ricinus in sympatric area 

I. persulcatus — I. ricinus I. ricinus —7. persulcatus 

CaMKa CaMeu Caivnca CaMeu 

reneTHHecKHH npeKonyjiflUHOHHbm 6apbep 
HMeeTCM HMeeTcn 

Xo35WHHbiH npeKonyjiMUHOHHbiH h nocTKonyjiHUHOHHbiii 6apbepbi 
OTcyTCTByeT OTcyTCTByeT 

OH3HOjiorHHecKHH npeKonyji5nj,HOHHbiH h nocTKonyjmuHOHHbm 6apbepbi 
HMeeTCM HMeeTCM 

Mopc^ojiorHHecKHH npeKonyjiflUHOHHbiH 6apbep 
OTcyTCTByeT OTcyTCTByeT 

BHOTonHnecKHH h ce30HHbiH npeKonyjiflLtHOHHbie 6apbepbi 

HMeeTCM nacTHHHo MMeeTca nacTHHHo 

3AKJIIOHEHHE 

OueHHBaM MecTO Mopc}30JiorHHecKoro acneKTa b c}3opMHpoBaHHH MexaHH3Ma penpojtyK- 
THBHOH H30J1MUHH B oGjiaCTMX CHMnaTpHH H3yHCHHbIX BHJtOB, CJiejtyeT OTMeTHTb HeCKOJlbKO 
MOMeHTOB. 

MopcjDOJiorHHecKaM flnc^epeHUHauHM rnnocTOMa h xejinuep y caMKH /. persulcatus h 
/. pavlovskyi cbirpajia, no HarneMy mhchhio, Bejtymyio pojib npn c}3opMHpoBaHHH napa3HTO- 
xo3MHHHoro 6apbepa b npouecce CHMnaTpnHecKoro CTaHOBjieHHM 3 thx bh^ob. npe^KOBbin 
bh^ nnTajiCM Ha Bcex (J)a3ax >KH3HeHHoro uHKjia, no-BH^HMOMy, paBHO Ha MjieKonnTaiouinx 
h nTHuax, Kax 3 to HMeeT MecTO h noHbme Ha HenojiOB03pejibix cf)a3ax o6ohx bh^ob. 
IlpoH3ome ( aHJHH pa3pbiB Ha nojiOB03pejion c}3a3e b uen^x nnTaHHH npnBeji k a^anTauHMM 
pOTOBbIX OpraHOB caMKH K B3aHMO^eHCTBHMM C KOXCHbIMH nOKpOBaMH COOTBCTCTBeHHO 

MjieKonHTaioujHx (/. persulcatus) h nTHu (/. pavlovskyi). 

npH AaJlbHeHLUeH 3BOJHOUHH nOCJie^Hee oGCTOMTejlbCTBO He TOJlbKO H36aBHJ10 BHJtbl OT 
KOHKypeHUHH 3a nnmy, ho h cc}3opMHpoBajio TeppHTopnaubHyio o6oco6jieHHocTb sthx 
bh^ob Ha Tejie xo3AHna (cootbctctbchho hjih Ha MjieKonHTaiomnx, hjih na nTHuax) Ha 
reHepaTHBHOH cj3a3e, (J)H3HOJiorHHecKH totoboh k onjiojaoTBOpenHio. 

OaKT cymecTBOBanHM nenocpejtCTBeHHoro npeKonyjiMUHOHHoro MopcjxxnorHHecKoro 
Gapbepa ajih CKpemHBaHHa napTHepoB b coneTannH caMKa I. pavlovskyi —caMeu I. per¬ 
sulcatus B oGeHX JtpeBHHX ^HSTIOHKTHBHblX o6jiaCT5IX CHMnaTpHH H OTCyTCTBHe TaKOBOrO 
npn oGpaTHOM coneTannH, no-BH^HMOMy, CBRaeTejibCTByeT 06 yracaHHH nenocpe^CTBeuHo 
XteHCTByiouieH MopcJjojiorHHecKOH npeKonyjiMUHOHHOH cocTaBJifliomen MexaiiH3Ma penpo- 
JtyKTHBHOH H30J1MUHH npH CHMnaTpHHeCKOM nyTH MHKpOSBOJHOUHH. Y BHJtOB I. perSlllcatUS 
h I. ricinus c hbho btophhhoh CHMnaTpneH, ccjjopMHpoBaBLHHxca ajuionaTpHnecKHM nyTeM 
(OnjiHnnoBa, 2001), MopcjxxnorHHecKHH Gapbep juim CKpem,HBaHH5i OTcyTCTByeT. 

Bee H3Jioxcennoe CBHjteTejibCTByeT o tom, hto b OTHomeHHH bhaob rpynnbi I. ricinus- 
persulcatus MecTO MopcjxxnorHHecKHx ocoGeHHocTen Kax cocTaBjiaioiunx HacTen MexaHH3- 
Ma penpOflyKTHBHOH H30J1MUHH flOJIXCHO OUeHHBaTbCM npHMCHHTeJlbHO K KOHKpeTHbIM COHe- 
TaHHMM BHflOB H nOJIOB B KOHKpeTHbIX reorpacJjHHCCKHX TOHKaX oGjiaCTH CHMnaTpHH. 

Hccjie^OBaHHe nojmepxcaHO Pocchhckhm cJjohjiom (JjyHjtaMeHTajibHbix nccjiejtOBaHHH: 
rpaHTbi No 00-04-48881 h 00-15-97742. 


CTa^HH 

nHTaHHM 

A 


CTa^HM 

OWHjjaHHfl 

X03MHHa 
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PLACE OF MORPHOLOGICAL BARRIER IN MECHANISMS 
OF REPRODUCTIVE ISOLATION ACTING IN SYMPATRY AREAS 
OF CLOSELY RELATED SPECIES IXODES PERSULCATUS—I. PAVLOVSKYI 
AND I. PERSULCATUS—I. RICINUS (IXODIDAE) 

N. A. Filippova 

Key words'. Ixodidae, Ixodes persulcatus , /. pavlovskyi , /. ricinus , sympatry, reproductive isolation, 
morphological barrier. 


SUMMARY 

A morphometric analysis of different male and female organs used in the process of copulation, 
including an attachment of the spermatophore to the genital opening of female and placing the 
spermatophore into the vestibular part of vagina, was carried out for the pairs of ixodid tick species 
Ixodes persulcatus — I. pavlovskyi and /. persulcatus —/. ricinus in areas of their sympatry. In two 
disjunctive areas of sympatry of I. persulcatus —/. pavlovskyi (South-East Altai and Southern Pri- 
morye), the morphological barrier is displayed in the precopulation mechanism of reproductive 
isolation and does act only in the pair I. pavlovskyi female— I. persulcatus male. It is proved by the 
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reliable prevalence of the hypostome diameter (in widest part) of /. persulcatus male over the genital 
opening length of /. pavlovskyi female. Because of this reason, the copulation between these partners 
cannot take place. On the other hand, there are no any morphological obstacles for a copulation within 
each species examined and in the combination /. persulcatus female—/. pavlovskyi male, and in any 
combination of the partners I. persulcatus —/. ricinus in sympatry areas (samples from two locations 
in the north-west of the Eastern-European Plane have been examined). Morphological peculiarities 
causing differences in host preference of tick species, that in turn realizes the isolation mechanisms 
between species, are discussed. Postcopulation non-genetic components of the reproductive isolation 
mechanism have been found in examined species. 
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